A characterization of all classes of idempotent groupoids having no more than two essentially binary term operations with respect to small finite models is given.
1. Introduction. In [6] J. Dudek described all varieties of idempotent groupoids having no more than two essentially binary term operations. In this paper we characterize these varieties with respect to small finite models. To investigate the varietes described in [6] we use a technique analogous to the methods used for example in [4] , [7] and [9] . The notations and notions used in this paper are standard (see [10] and [11] ).
Let G = (G, · ) be a groupoid. We denote by p n (G) the number of essentially n-ary term operations over G and by p 0 (G) the number of unary constant term operations over G. Moreover, p(G) denotes the sequence (p 0 (G), p 1 (G), p 2 (G), . . .).
For the class G of groupoids we use the following notations: we write xy instead of x·y, xy n instead of (. . . (xy) . . .)y and n yx instead of y(. . . (yx) . . .) where y appears n times. Recall that a groupoid G is nontrivial if card(G) ≥ 2, and proper if the operation xy in G depends on both its variables. The
We say that a groupoid G is idempotent if it satisfies x 2 = x. In the whole paper we are dealing with idempotent groupoids only. We say that G is medial (or entropic) if it satisfies (xy)(zt) = (xz)(yt). An idempotent commutative groupoid satisfying xy 2 = x is called a Steiner quasigroup; an idempotent commutative groupoid satisfying xy 2 = xy is called a nearsemilattice, and an idempotent associative groupoid satisfying (xy)z = xz is called a diagonal semigroup (for details see [12] ). We also use the following notation:
• G I denotes the class of all idempotent groupoids, • G C denotes the class of all commutative groupoids, • G IM denotes the class of all idempotent medial groupoids. 0 2 3 3  1 2 1 3 3  2 3 3 2 3  3 3 3 3 3 Let C ⊆ G. We denote by S n (C) the following class of groupoids: G ∈ S n (C) if and only if G is isomorphic to an n-generated subgroupoid of some H ∈ C.
We use the following conventions:
• any two isomorphic groupoids are treated as identical, • "n-generated" means that the groupoid is generated by a set of cardinality n and it is not generated by any set of cardinality less than n.
For C = {G} we write S n (G) instead of S n ({G}).
The dual versions of (1)- (9) for the classes
} and both P 0 and P 1 can be embedded in G.
(
} and both P 0 and Sl 2 can be embedded in G.
The dual versions of (1)- (9) are also true. We say that a groupoid G represents a sequence a = (a 0 , a 1 , a 2 , . . .) (finite or not) if a is a subsequence of p(G) (written a ⊆ p(G)). A sequence a is representable (resp. representable in a class C) if there exists a groupoid G (resp. G ∈ C) such that G represents a. If a is a finite sequence representable by a given groupoid G (resp. G ∈ C) then p(G) is called an extension of a (resp. extension of a in C). On the class of sequences of cardinal numbers we have a natural partial order:
of all extensions of a ordered by ≤. A least element in this set is called the minimal extension of a (resp. minimal extension of a in C). Combining the results of [1] , [5] and [8] with Theorem 2.2 we obtain the simple but interesting observations presented below. We use the standard notations Σ 1 , Σ 2 , Σ 3 for the varieties of groupoids representing the sequence ω = (0, 1, 2, . . .) described by J. P lonka. Recall that these varieties are defined by the following identities: (for details see [10] , pp. 394-395 and [13] ).
(1) 1, 2, 10 ). Analogously we can formulate the dual versions of (1)-(9). Theorem 2.2 also yields the following remark:
nor an affine space over GF (4).
Proofs of theorems.
We say that term operations p (x i 1 , . . . , x i m )  and q(x j 1 , . . . , x j n ) (built from the binary operation "·") are left-uniform if the variables x i 1 and x j 1 really occur in p and q respectively and x i 1 = x j 1 . Analogously p and q are right-uniform if x i m = x j n . We say that the identity p = q is left-uniform (resp. right-uniform) if the term operations p and q are left-uniform (resp. right-uniform). We say that a variety V is left-uniform (resp. right-uniform) if the identities defining it are all left-uniform (resp. right-uniform). Evidently if a variety V in the class of groupoids is leftuniform (resp. right-uniform) then P 0 (resp. P 1 ) is a nontrivial groupoid in V.
Proof of Theorem 2.1. We present the steps of the proof for the classes G 2 1 , . . . , G 2 9 only. The proof for the dual classes proceeds analogously and is omitted. We leave it to the reader to check that the models of groupoids presented are members of the given classes. The author has checked it using an unpublished program written by Marek Żabka. We present the details of the proof of the first item only. The parts of the proofs of (2)- (9) which are analogous to the proof of (1) are omitted.
(1) Consider the class G 2 1 and take a free groupoid F generated by two free variables x, y. The Cayley table of this groupoid is The function f defined on the set {x, y, xy, yx} as follows: f (x) = 0, f (y) = 1, f (xy) = 2, f (yx) = 3 is an isomorphism from F onto G 
